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• The MWL environment of the ASI-SSDC and the 
SSDC online services

• The Multi-Mission Interactive Archive (MMIA)
• The SSDC resident catalogues
• SSDC Use Cases
• (VO services)
• Summary and outlook
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§  SSDC management and organization involves 
several Research Institutes:

-  ASI – Italian Space Agency 
-  INAF – National Institute for Astrophysics
-  INFN – National Institute for Nuclear Physics


§  Industries are involved for Information and 
Communication Technology supports.


INAF
(Agile, Euclid, 
NuSTAR,…)

INFN
(AMS, Fermi, 

…)

Telespazio
SERCO

(ICT)

ASI 
(Scientific & 
Technical 

Coordination and 
Management) 

MAIN GOAL


acquire, manage, process and distribute data from (mainly) space based 
mission adopting the FAIR (Findable, Accessible, Interoperable, Reusable) 

principles. 

SSDC OVERVIEW

The Space Science Data Center is a Research Infrastructure of the Italian Space Agency
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THE ASI-SSDC MWL EXPERIENCE

§  The ASI-SSDC (former ASDC):
§  wide experience as MWL data center, both for low-level 

data products (AGILE data center, Fermi-LAT/SWIFT/… 
data mirror center) and high-level data, data products 
and catalogs (GAIA, AGILE, FERMI-LAT, ...).

§  Data and data products integrated in a fully MWL 
environment (MMIA: Multi-Mission Interactive Archive).

§  Possibility to perform cross-catalog searches between 
resident and external catalogs.

§  Powerful tools to extract SED of sources and 
modelization.
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THE SSDC WEB GATEWAY
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ON-LINE ACCESS TO SPACE 
MISSIONS DATA ARCHIVES, 

DATA ANALYSIS S/W, …
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SSDC ON-LINE SERVICES 
AND SCIENCE TOOLS
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ASTRONOMICAL TOOLS
(SkyExplorer, … )
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QUICK LOOK 
ANALYSIS TOOLS
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MATISSE TOOL (SOLAR 
SYSTEM EXPLORATION):

SEE ZINZI’S TALK

GAIA PORTAL:
SEE MARINONI AND 
MARRESE’S TALKS

AGILE ONLINE ANALYSIS:
SEE PITTORI’S TALK

SSDC CONTRIBUTION 
TO EUCLID: 

SEE FAUSTINI’S TALK



THE SSDC MULTI-MISSION 
INTERACTIVE ARCHIVE (MMIA)
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MULTI-MISSION 
INTERACTIVE 

ARCHIVE (MMIA)
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THE MULTI-MISSION INTERACTIVE ARCHIVE
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Summary of the observations 
on the Crab position considering 

all the data available @ SSDC 

Clicking on each of the “piece of cake”
you have access to the corresponding 

data and interactive data analysis 
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THE SSDC RESIDENT CATALOGS
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ALL SSDC SOURCE CATALOGS
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MWL CATALOGS (X-RAY, HE, VHE, …) 
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MULTI-BAND AND MULTI-FREQUENCY CAT.
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MULTI-BAND AND MULTI-FREQUENCY CAT.
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MULTI-BAND AND MULTI-FREQUENCY CAT.
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ACCESS TO SSDC MISSION CATALOGS
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Possibility to export 
the table in CSV, 

LaTex, ASCII format 



SSDC CATALOGS: I/F WITH SSDC SERVICES
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LINK TO SSDC MWL TOOLS
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LINK TO SSDC MWL TOOLS
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LINK TO SSDC MWL TOOLS
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Entry TeV J1959+6508
R.A.(J2000) = 19 59 59.9 (299.9996 deg) 
Dec (J2000) = +65 08 54.7 (65.1485 deg) 

l=98.00
b=17.67

Galactic nH = 1.00E+21 (cm^-2)

Error circle EXPLORER Source Details Feedback     

SSDC-resident astronomical catalogs Search Other Services Bibliography search 

Queries to single data archives  Multiple queries to SSDC data archives  

show sources list 
download image in ps format

   
Default catalogs 
(always selected)  

Selectable catalogs:

Default selection  [i]

Radio  [select]

Infrared  [select]

Optical  [select]

X-Ray  [select]

Gamma  [select]

Source Catalogs  [select]

[Selected catalog List >> ]

size (arcmin) 60

Create new image

show sources list 
download image in ps format

Position selected    
for the analysis:  

R.A.=19 59 59.9 (299.9996 deg) 
Dec=+65 08 54.7 (65.1485 deg) 

l=98.00 
b=17.67  

Galactic nH= 1.00E+21 (cm^-2)

Additional Services - 

Group of Catalogs

Radio   IR   Optical  
X-ray   Gamma  

Selected Catalogs

QORG   AGN   BZCAT  
ZCAT   NGC   ZWICKY  

Search radius 0.2  arcmin

      
        

        
         

Search radius 0.2  arcmin

BZBJ1959+6508

in time range between

1900   and  2018

By name via NED

By coordinates  via ADS

Access to Public Data Archives -

Gamma Ray Data

AGILE    Fermi   EGRET   

Search radius 50 degrees

X-Ray data

BeppoSAX   ROSAT   ASCA   EINSTEIN   EXOSAT   Swift   

Search radius 15 arcmin

Optical data

Opt-DSS from eso  DSS-1  DSS-2-Blue  DSS-2-Red
 DSS-2-IR; Image size 3 arcmin

Spectral band [ all]

Radio-Micro wave
IR-Optic-UV
X ray
Gamma ray

Submit

Source Names

SED Builder Source Names

Reset Position

VIZIER(X-R-G) VIZIER(O-IR) NED
SIMBAD HEASARC(X-R-G) 

GSC2 STSCI MAST 2MASS 
SDSS USNO-B1.0 NVO 

 

SkyExplorer



LINK TO SSDC MWL TOOLS

35

Entry TeV J1959+6508
R.A.(J2000) = 19 59 59.9 (299.9996 deg) 
Dec (J2000) = +65 08 54.7 (65.1485 deg) 

l=98.00
b=17.67

Galactic nH = 1.00E+21 (cm^-2)

Error circle EXPLORER Source Details Feedback     

SSDC-resident astronomical catalogs Search Other Services Bibliography search 

Queries to single data archives  Multiple queries to SSDC data archives  

show sources list 
download image in ps format

   
Default catalogs 
(always selected)  

Selectable catalogs:

Default selection  [i]

Radio  [select]

Infrared  [select]

Optical  [select]

X-Ray  [select]

Gamma  [select]

Source Catalogs  [select]

[Selected catalog List >> ]

size (arcmin) 60

Create new image

show sources list 
download image in ps format

Position selected    
for the analysis:  

R.A.=19 59 59.9 (299.9996 deg) 
Dec=+65 08 54.7 (65.1485 deg) 

l=98.00 
b=17.67  

Galactic nH= 1.00E+21 (cm^-2)

Additional Services - 

Group of Catalogs

Radio   IR   Optical  
X-ray   Gamma  

Selected Catalogs

QORG   AGN   BZCAT  
ZCAT   NGC   ZWICKY  

Search radius 0.2  arcmin

      
        

        
         

Search radius 0.2  arcmin

BZBJ1959+6508

in time range between

1900   and  2018

By name via NED

By coordinates  via ADS

Access to Public Data Archives -

Gamma Ray Data

AGILE    Fermi   EGRET   

Search radius 50 degrees

X-Ray data

BeppoSAX   ROSAT   ASCA   EINSTEIN   EXOSAT   Swift   

Search radius 15 arcmin

Optical data

Opt-DSS from eso  DSS-1  DSS-2-Blue  DSS-2-Red
 DSS-2-IR; Image size 3 arcmin

Spectral band [ all]

Radio-Micro wave
IR-Optic-UV
X ray
Gamma ray

Submit

Source Names

SED Builder Source Names

Reset Position

VIZIER(X-R-G) VIZIER(O-IR) NED
SIMBAD HEASARC(X-R-G) 

GSC2 STSCI MAST 2MASS 
SDSS USNO-B1.0 NVO 

 

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



LINK TO SSDC MWL TOOLS
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Archival data from WHIPPLE, HEGRA, MAGIC, VERITAS

SEDBuilder
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SOME SSDC “USE CASES”
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SOME SSDC “USE CASES”

§  MWL Quick Look data analysis
§  SED modelization/classification of blazar AGNs
§  Search for EM counterparts of IceCube neutrino events

38F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

- Strong flaring activity since the end of 2018 



MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 



MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 
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MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 
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MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 
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MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 



SWIFT-XRT data
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MWL QL MONITORING OF PKS 1830-211
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- Strong flaring activity since the end of 2018 



- Strong flaring activity since the end of 2018  SWIFT-XRT data

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

MWL QL MONITORING OF PKS 1830-211
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- Strong flaring activity since the end of 2018 

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

MWL QL MONITORING OF PKS 1830-211
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MWL QL MONITORING OF PKS 1830-211
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SWIFT-XRT data- Strong flaring activity since the end of 2018 



MWL QL MONITORING OF PKS 1830-211
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FERMI-LAT data- Strong flaring activity since the end of 2018 



MWL QL MONITORING OF PKS 1830-211
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FERMI-LAT data- Strong flaring activity since the end of 2018 
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MWL QL MONITORING OF PKS 1830-211
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FERMI-LAT QL ANALYSIS

FERMI-LAT data- Strong flaring activity since the end of 2018 



MWL QL MONITORING OF PKS 1830-211
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AGILE ONLINE ANALYSIS 

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

AGILE data
- Strong flaring activity since the end of 2018 



USING SEDBUILDER: MRK 421 BROADBAND SED
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USING SEDBUILDER: MRK 421 BROADBAND SED
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USING SEDBUILDER: MRK 421 SSC MODELLING
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USING SEDBUILDER: MRK 421 MWL VARIABILITY
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USING SEDBUILDER: MRK 421 MWL VARIABILITY
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CREATE TIME SEQUENCE

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



USING SEDBUILDER: MRK 421 MWL VARIABILITY
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USING SEDBUILDER: MRK 421 MWL VARIABILITY
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EXPORT ANIMATED GIF

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



USING SEDBUILDER: MRK 421 MWL VARIABILITY
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2007



USING SEDBUILDER: MRK 421 MWL VARIABILITY
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2008



USING SEDBUILDER: MRK 421 MWL VARIABILITY
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2009
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SEARCH FOR EM NEUTRINO COUNTERPARTS:  
THE CASE OF IC-160731

§  Extremely High Energy (EHE) neutrino detected by the 
ICECUBE experiment at T0=31/07/2016 01:55:04 UTC

§  Reconstructed arrival direction:
    RA,DEC (J2000)=(214.54, -0.33) +/- 0.75 [deg] 
(90% stat+sys containement radius)

    Gal Coords. l,b=(343.68, +55.52) deg
§  No known blazars/LAT sources found inside the 

ICECUBE-160731 error circle.
§  Possible AGILE gamma-ray transient (AGL J1418+0008) 

seen in correspondence of IC-160731. 
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Use SSDC tools (SkyExplorer & SEDBuilder) 
to identify the possible EM counterpart
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SSDC SEDBuilder Tool

1RXS J141658-00144: 
possible HBL blazar candidate è 

ICECUBE-160731 emitter candidate?

Search around IC-160731/AGL 
J1418 using SSDC 
SkyExplorer tool

FIRST detection (~2mJy)

RASS detection

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

SEARCH FOR EM NEUTRINO COUNTERPARTS:  
THE CASE OF IC-160731

R-X map



SWIFT ToO-DATA ON 1RXS J141658
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•  5-ks SWIFT ToO observations performed ~6 months 
later than T0.

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19

5 un-catalogued X-rays
sources detected during
the ToO.
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THE CASE OF TXS 0506+056
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Fermi-LAT archival data (1FGL,2FGL,…)

•  First source of VHE neutrinos: gamma/nu correlated 
emission observed during Sept. 2017.



THE CASE OF TXS 0506+056
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IceCube Coll. et al., Sci 361 (2018)

Archival observations (in gray) retrieved from the SSDC SEDBuilder 

•  First source of VHE neutrinos: gamma/nu correlated 
emission observed during Sept. 2017.

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



THE CASE OF TXS 0506+056
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HYBRID SED: CATALOG OF NU-FLUX UPPER LIMITS
WILL BE ADDED SOON TO THE SSDC CATALOGS  

NU-FLUX UPPER LIMITS 
ESTIMATED OVER 
0.5 AND 7 YEARS

•  First source of VHE neutrinos: gamma/nu correlated 
emission observed during Sept. 2017.

IceCube Coll. et al., Sci 361 (2018)

Archival observations (in gray) retrieved from the SSDC SEDBuilder 
F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



SSDC VO SERVICES
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IVOA Interop. 12-17 May 2019, Paris, 
France

§  SSDC catalog web pages include a VO 
toolbox to send catalog tables to VO tools, 
either TOPCAT or Aladin, using a SAMP 
connector.

VO ACTIVITIES: CATALOG SAMP CONNECTOR



SUMMARY AND OUTLOOK
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• We presented here the main SSDC web tools 
(SkyExplorer, SEDBuilder, …) and their use in some typical 
scientific use cases.

• The MWL SSDC environment provide several unique 
features that can support a large part of the astronomical 
community, from HE astrophysics to cosmology, 
planetology and cosmic ray physics.

• All services and tools are frequently updated (web server 
upgrade, improve graphical layout, add new features, …) 
in close synergy with the industrial support.

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



SSDC STAFF

72F. Lucarelli – …

ssdc.asi.it

SSDC team involves around 40 people: 
scientists from ASI, INAF, INFN and 
SW engineers from Telespazio & 
SERCO, experts in different fields.



BACKUP SLIDES
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Very short flashes, on 
millisecond timescales but 
very energetic. Good match 
between AGILE TGF pattern 
and lightning map during 
tropical storms 

Terrestrial Gamma-ray Flashes (TGF) seen with 
AGILE up to energies > 100 MeV!!! 

•  Normal lightning d.d.p. ~ 500 
kVolts 

•  TGF: d.d.p. > 100 MVolts ! 
A real-time monitoring and alert 
system can be implemented for 
correlation with other meteo resources 
(work in progress)



BLAZAR CATALOGS @ SSDC
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5BZCAT (2015)

Multi-frequency catalog of blazars. Blazar selection criteria based on SED and 
evidence for relativistic beaming. Catalog frequently updated (5th edition in 
2015). Fully integrated in the MWL SSDC environment.

OJ 287
>3500 Blazars AGNs

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



BLAZAR CATALOGS @ SSDC
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2WHSP (A&A 598 (2017)

Catalog of selected High-synchrotron peak (HSP) BL Lac blazars. 
Cross-matched MWL radio (NVSS, FIRST, …)/IR (WISE)/X-Ray surveys 
and applied selection criteria based on the radio-to-IR and IR-to-X-ray spectral 
slopes. Examined the SED of each individual candidate.

~1700 HSP blazars

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



FERMI-LAT AGN (LAC) CATALOGS @ SSDC
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3LAC (2015)

Likelihood Ratio (LR) association method for Fermi LAC catalogs developed @ 
SSDC. Use uniform radio/X-rays surveys (NVSS, SUMSS, RASS, …) for gamma-
ray counterpart serch. Use of source flux (log N - log S).

RASS

>1700 AGNs

F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



LAC CLASSIFICATION
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Identification of the associated sources: 
èchecking source by source the association list created with 

sources with association probability greater than 80% in at least in one 
method.

Collecting Multi-wavelength information: 

è Search for the “blazarness” of a source

wBuilding Spectral energy distribution (SED)
èindividuating if the source has a flat radio spectrum 
èBroad band emission, double humps SED, lie on WISE blazars strip  


wSearching for optical spectrum 

èChecking redshift (SDSS, NED, …)


F. Lucarelli – INAF Science Archives & Big Data ‒ Rome, 17-19/06/19



ASSOCIATION WITH FERMI-FHL
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